Early events in the regulation of hepatocyte DNA synthesis: the role of alpha-adrenergic stimulation.
The role of adrenergic agents in DNA synthesis was investigated in two models of stimulated hepatocyte growth: in vitro primary serum-free cultures of adult parenchymal hepatocytes, and in vivo liver regeneration after two-thirds partial hepatectomy. In both systems the alpha 1-adrenergic receptor appeared to be involved in mediating stimulatory effects. In primary hepatocyte cultures norepinephrine acted via this receptor to enhance the DNA synthesis stimulated by epidermal growth factor (EGF), and heterologously downregulated EGF receptors. In liver regeneration the administration of an alpha 1 blocking agent interfered with the first wave of regenerative DNA synthesis, and this effect was preceded by an elevation in EGF receptor number. Measurements of plasma catcholamines demonstrated that elevated levels of norepinephrine and epinephrine were in circulation within 2 h after partial hepatectomy. Surgical hepatic sympathectomy also interfered with early liver regeneration, suggesting that locally delivered adrenergic agents are important to initiation of DNA synthesis. These data suggest that stimulation at the alpha 1-adrenergic receptor is among the early signals for liver regeneration and that heterologous regulation of EGF receptors, similar to that observed in vitro, may be a part of the regenerative response.